Most organizations are set up to operate in some form of silos, such as vertical divisions or horizontal functions. At best, silos offer a practical way for organizations to operate efficiently. At worst, they create a silo mentality where departments do not want to exchange knowledge or information, hindering internal collaboration and organizational learning, thus preventing achievement of high performance and organizational sustainability. The silo mentality issue has been recognized for a long time as a real tangible problem that has to be dealt with. On the basis of a questionnaire containing statements on organizational strength, collaboration, and silo-busting techniques applied, which was distributed to a sample of mainly large companies, we found that there are five factors that are important for breaking down silos and increasing the quality of cooperation.
Introduction
Many organizations strive for 'organizational sustainability' [1] , defined as the result of the activities of an organization, voluntary or governed by law, that demonstrate the ability of the organization to maintain its business operations viably (including financial viability as appropriate) whilst not negatively impacting any social or ecological systems [2] or, alternatively, as a multidimensional phenomenon that focuses on maintaining results, generating knowledge, building capacity, establishing experiences with partners, and producing services and products on the basis of the concepts of efficiency and effectiveness [3] . An important activity for achieving organizational sustainability is organizational learning [4] and knowledge exchange [5] , as it helps organizational members to detect and correct errors in the organization so that it can keep achieving sustainable high performance [6] . The more complex, dynamic, and turbulent an organization's environment is, the more necessary organizational learning is considered to be [4] . A main source of organizational learning is the exchange of knowledge between the various parts of an organization [7] . Unfortunately, many organizations experience some form of 'silo working', be it across vertical divisions or departments, or teams within horizontal functions. The term 'silo' relates to grain silos that segregate one type of grain from another, and is therefore a metaphor for segregation between different parts of an organization [8] . In the management
The Pros of Silos
Organizations need some way to structure themselves in order to disperse and delineate authority and responsibility for making things happen. These structures may be vertical divisions/departments, or horizontal functions, or a combination of these, through applying a matrix organization design. Creating boundaries through structure has benefits in terms of facilitating focus, identity, and accountability. Accountability can be more easily clarified from well-defined boundaries and it can therefore be easier to define and implement initiatives; thus, silo thinking and behavior can give rise to quicker decision-making that enables more rapid implementation. In this sense, the insularity of silo thinking helps to cut back on the distractions and demands from other units that limit focus and the efficiency of the delivery of specific goals pertaining to a single organizational unit. By operating as a silo, it makes it easier for a group of people to be protected from outside interference (e.g., head office) during the early stages of trying to get a new project off the ground.
By implication, operating as a silo creates perceived 'others' that are distinct to 'us'; thus, a silo offers potential psychological safety within a known community. People may feel more affinity with a clearly defined organization unit than with an organization overall, impacting their sense of engagement and motivation within their work. Within a clearly defined organizational community, such as a specific division or department, where people usually spend the majority of time working with each other, it is common to develop collective norms of behavior and sub-cultures that create a sense of security, safety, and predictability. Ultimately, thinking and behaving in siloes may also be simply easier-collaboration can be difficult in a large complex organization, where there are inevitably competing commitments and competition for scarce resources, which are less likely to persist in a smaller environment of a silo sharing a management structure [13, 16, 17] .
For the reasons that have been summed up above, having boundaries can be beneficial both for the organization and individuals within it. Generally, however, when these boundaries are referred to as 'silos' it is because the nature of these boundaries has become damaging and they are deemed to have become a limiting factor on performance. It is in this sense that silos are seen in the literature as detrimental to an organization's performance. This is because the speed and intensity of change in current markets mean that products and processes are becoming increasingly complex and are needing to be continuously and rapidly adapted or enhanced, demanding organizational agility that necessitates collaboration. Customers also increasingly expect an organization to present them with a single consistent experience, and silos can prevent organizations of doing this because they inhibit the coordination, integration, and collaboration needed for this across the organization [12, 18] . As the contemporary workplace is becoming more collaborative, through necessity, silos become an increasing barrier to doing this effectively-the majority of employees now perform work that is significantly more collaborative in nature than a few decades ago [18, 19] . In addition, collaboration is needed between various departments for accurate end-to-end planning and forecasting of production, development, sales, and logistics, especially in the current unpredictable business environment; this enables earlier awareness of the problems occurring in other parts of the organization, and promotes trust between organizational units [19] . Other benefits reported about collaboration are an improvement in communication, increased employee engagement and morale, quicker and more efficient decision making, reduction in employee errors, improved goal achievement, and higher organizational performance [12, 19, 20] .
The Cons of Silos
Instead of the benefits mentioned above, many organizations suffer from the following problems created by silos:
1.
Putting the 'parts' before the 'whole'. Silo thinking leads to managers only being focused on the interests of their own organizational unit, inducing them to pursue seemingly worthwhile agendas in their own areas which may be at odds with the agendas of other units and of the overall organization. For example, opportunities for cross-selling are missed, which hurts the overall revenue of the organization [13, [21] [22] [23] [24] [25] ].
2.
Having personal conflicts and damaging politics. The focus on local interests means damaging politics and the development of personal conflicts between leaders of different units, generating turf wars and power struggles that hinder collaboration and, ultimately, performance. This also creates a lack of trust between employees from these units and a feeling of "us against them". This can perpetuate the primitive reaction of fight and flight-fight whatever is outside and flee to the inside of the silo with its presumed safety [13, 25, 26] .
3.
Creating an excessively inwards, rather than outwards, focus. People can be so focused on their agendas and on the politics generated around this that they lose sight of customers and what matters most to them. Customer experience can fall away and silos can inhibit the flexibility and even energy to deal with customers adequately. Not enough time is spent on creating complex, customized products on time and within budget for these customers. Customers receive mixed messages because brands of different units compete with each other in the market place. In the end, the reputation of the organization and its management is severely damaged in the outside world [13, 16, 21, 23, 26 ].
4.
Withholding resources and information from other units. The lack of communication and cooperation between silos directly affects organizational performance negatively because insights around potential opportunities are not shared or passed on and thus get lost, and threats are not recognized in a timely manner. The lack of sharing of information also causes a lack of shared learning and innovation, with people ignoring facts that do not support their own viewpoint, and a 'not-invented-here' mentality that hurts performance improvements. When resources are not shared, it is difficult to implement synergistic programs in the organization. Siloed thinking can also lead to the misallocation of finite resources across units and programs and a desire from different units to keep their best talents for themselves rather than make these available to other teams, thus leading to inefficient matches of people and positions and a failure to align top talents with the most strategically significant positions, from an organizational perspective [13, 21, 22, [24] [25] [26] .
5.
Inhibiting learning, innovation, and improvement. Pockets of excellence might exist in the organization but, because of silos, they will be isolated and therefore difficult to leverage across the organization. As a result, it will be impossible for the organization to become high performing because not enough units profit from the ideas, experience, and skills of other units [21, 22] . 6.
Suffering from motivational and morale problems within the workforce. Because each silo has its own agenda, people in the organization receive mixed messages about priorities, which creates confusion and ambiguity that can lead to organizational dysfunction. Silos can be a common source of employee frustration. They can also cause lower overall productivity, for many of the reasons already stated, and create delays in 'getting things done' and 'seeing things through', which is detrimental to the motivation and engagement of employees who want to see an impact and outcome for their efforts. In addition, silos can make it difficult for people to establish deeper relationships with people they regularly have to work with in different units, causing feelings of isolation. These impacts on morale and motivation can create retention issues and may lead to the resignation of good people [11, 13, 16, 26, 27] .
Why Do Silos Develop?
There are many potential reasons for silos to appear in organizations [13, 23, 26, 27] . In some organizations, the silo mentality has arisen from legacy structures, ways of working, or organizational designs that have failed to adapt with the growth and evolution of the business and its goals. For instance, the corporate culture does not encourage collaboration as it is competitive rather than team-oriented; or the culture is based on an insular mind-set with indifference to other units' needs. It can be down to a lack of a common unifying purpose, vision and strategy, and associated planning and prioritization processes that put functions in direct competition for resources. In that same vein, the reward structure might be based on individual unit outcomes, which naturally results in a focus on the achievement of personal or unit targets. It can be easier to focus on personal interest when working within a system like this. In many cases, leaders have created 'untouchable' fiefdoms or territories, which can run with efficiency and precision to deliver their agenda, but in isolation from the rest of the organization and the wider greater good. Issues of power, control, competition, and hierarchy are typical underlying drivers for the creation of silos and a silo mentality.
Silos may also be due to a lack of collaboration skills and a bad attitude of management. If managers have a negative attitude toward other units and a lack of commitment to corporate goals-implying a management style that encourages conflicts and discourages respecting and incorporating other peoples' ideas and needs, fails to take a strong stand against people who build turfs, has inadequate interpersonal skills resulting in a lack of understanding as how to build cooperative working relationships, or fails to provide employees and oneself with a compelling reason and a suitable context for working together-then collaboration will most likely be deterred. Perhaps, however, there are more practical reasons, linked to the complexity of organizational life and the inevitable difficulties in knowing who is doing what and who to engage with inside large, geographically dispersed organizations witnessing increasing rates of change. Whatever the causes, when a company is siloed, it is constantly in tension or even in conflict with itself, meaning its focus gravitates inwards, at the expense of being externally directed towards customers, competitors, the wider environment, and ultimately organizational performance.
Silo-Busting Approaches
We undertook an extensive search of the academic and professional literature to collect in-depth information on silo-busting techniques. We searched the EBSCO and Emerald scientific databases, Google Scholar, and Google more generally, using the search terms 'silo', 'silo-busting' and 'internal collaboration'. Our main criteria to include publications in our review were that they had to contain one or more silo-busting techniques, that is, ideas for how to break down and get rid of damaging organizational silos and improve the collaboration inside the organization. Thus, we only included research studies on silo-busting techniques when the authors explicitly looked for a relation between the techniques they researched and organizational collaboration. In total, we identified 48 publications, with the majority (33, or 77%) being professional in nature. We grouped (categorized) similar techniques of silo-busting ideas and gave each group a title. We also collected ways to measure the success of silo-busting initiatives (i.e. collaboration results). The results of the literature review are listed in Table 1 . The premise of our research is that the five silo-busting categories we abstracted from the literature have a positive relation with the degree and success of collaboration (i.e., collaboration results) inside the organization. We named silo-busting factor 1 'values', as this factor contained four characteristics that promote collaboration as a common value in the organization, something that brings people and units in an organization together [28] . Silo-busting factor 2 was called 'collaborative operating model', as this factor contained characteristics that relate to how the organization's social, knowledge, and management infrastructure itself is organized and aligned in such a way that collaboration across units is facilitated and thus made easier. The level of capability an organization has to readily adapt itself to what is needed to survive and thrive in the environment is an indication of organizational enhancement and, finally, organizational success [29, 30] . Such characteristics include creating clarity in the organization (characteristics 5, 13), embedding supporting processes for aligning, coordinating and facilitating collaboration between units (6, 7, 8, 9) , instigating cross-functional events and initiatives where people can interact (10, 11) , making sure conflicts between units can be resolved quickly (12) , and putting information systems in place to enable and facilitate information sharing and communication across the organization (14, 15) . Silo-busting factor 3 is described as 'collaborative environment', as this factor contains characteristics that relate to fostering a collaborative mind-set, focus, behavior, and culture in the organization. This includes making sure all units are treated equally so there is no distrust between them, preventing collaboration (16); keeping units informed about other areas (17, 18) ; cultivating and facilitating active cross-functional networks, communities, and events (19, 20) ; and having physical spaces where people can actually meet and interact (21, 22, 23) . Silo-busting factor 4 was given the label 'leadership', as its three characteristics described managers taking the lead in showing and promoting collaborative behavior. Lastly, silo-busting factor 5 was named 'people reward and development' because the characteristics in this factor focused on rewarding people for collaborative behavior (30, 31) and making sure they were capable of actually cooperating across unit boundaries (27, 28, 29) .
The HPO Framework
The strength of an organization was measured by using the high performance organization (HPO) literature. There have been many studies of HPOs, but none of these actually resulted in a universal theory, model, or framework that could be applied in different organizational settings. Then, a decade ago, the HPO framework (The description of the HPO framework has been taken from [15] )-incorporating the research results of multiple disciplines-was developed on the basis of an extensive review of 290 academic and professional publications on high performance [15] . In that study, an HPO was defined as "an organization that achieves financial and non-financial results that are exceedingly better than those of its peer group over a period of time of five years or more, by focusing in a disciplined way on that what really matters to the organization" [15] (p. 5). For each of the 290 studies, elements that the authors indicated as being important for becoming an HPO were identified and placed in categories labelled 'potential HPO characteristics'. For each of the potential HPO characteristics the 'weighted importance' was calculated as the number of times it occurred in the examined studies. Finally, the characteristics with the highest weighted importance were considered to be key potential HPO characteristics. These key potential characteristics were subsequently included in an HPO survey that was administered worldwide and encompassed over 3200 respondents. In this survey, the respondents were asked to indicate how well they thought their organizations were performing against the key potential characteristics (on a scale of 1 to 10) and also how the results of the organization they worked at compared to those of companies within their 'peer group'. The competitive performance was calculated in two ways: (1) relative performance (RP)-performance of the organization versus performance of its peer group, and (2) historic performance (HP)-performance of the organization in the past three to five years versus the performance of its peers during the same time period. These subjective measures of organizational performance are established indicators of real performance [31] [32] [33] [34] . Using factor analysis, 35 of the key potential characteristics loaded high enough (loadings above 0.4) on one of five factors. The factor scales showed acceptable reliability [35] with Cronbach's alpha close to or above 0.70. In order to verify whether these so-called HPO factors were correlated with competitive performance, a correlation matrix was constructed. All five HPO factors correlated with relative performance (RP) and historic performance (HP) [15] . To test whether the HPO factors were correlated with each other, another matrix was constructed. All factors appeared to indeed be correlated with each other, meaning that when an organization works on improving one of the factors, the other factors will also be impacted. Thus, the HPO framework, consisting of 5 HPO factors and 35 corresponding HPO characteristics, may be characterized as a complementary system [36] .
The five HPO factors were (see Table A1 in Appendix A for the detailed 35 HPO characteristics):
• Management quality. Belief and trust in others and fair treatment are encouraged. Managers are trustworthy, committed, enthusiastic and respectful; have a decisive, action-focused decision-making style; hold employees accountable for performance results; and communicate values and strategy throughout the organization so that everyone knows and embraces these. Continuous improvement and renewal. An HPO continuously improves, simplifies and aligns its processes and innovates around products and services, creating new sources of competitive advantage to respond to market developments. An HPO manages its core competences efficiently, and outsources non-core competences. • Employee quality. An HPO assembles and recruits a diverse and complementary management team and workforce with maximum work flexibility. The workforce is trained to be resilient and flexible; encouraged to develop skills to achieve extraordinary results; and held responsible for their performance, leading to increased creativity and better results.
HPO research shows that there is a direct and positive relationship between the five HPO factors and competitive performance-the higher the scores on the HPO factors (HPO scores), the better the results of the organization, and the lower the HPO scores, the lower the competitive performance. Research also shows that all HPO factors need to have high scores in order for an organization to achieve excellent results. An organization can evaluate its HPO status by performing an HPO diagnosis in which management and employees complete the HPO questionnaire, containing questions on the 35 HPO characteristics with possible answers on an absolute scale ranging from 1 (very poor) to 10 (excellent). Average scores indicate points where the organization has to take action in order to become an HPO. Since the development of the HPO framework, multiple longitudinal studies have been performed that show the positive correlation between the HPO scores of an organization and its performance [37] [38] [39] [40] [41] . In these studies, organizations that worked with discipline and dedication and thus increased their HPO scores all experienced increased organizational performance.
Research Approach
The silo-busting techniques were reworded into statements that could be easily interpreted by individuals in consideration of their own organization and included in a survey. For example, 'Create career development paths that require cross-organizational unit experience' was turned into the statement 'To advance in our organization, we need cross-organizational unit experience'. These statements were then included in the survey as a silo-busting factors question set, alongside the HPO question set. In addition, a third set of questions was incorporated into the survey as well-these related to organizational collaboration and asked respondents to offer a perception on the quality of collaboration and coordination in the organization. These were used to identify the success of the silo-busting techniques applied by the organization.
The resulting questionnaire was reviewed and completed by several colleagues of the authors, all experts in business administration, and subsequently refined. Then the questionnaire was sent to 11 organizations that agreed to participate in the silo-busting research. These organizations basically formed a convenience sample as they are all clients of DPA Consulting (where two of the authors work), based in the United Kingdom, and who identified themselves as being willing to participate. They were selected on the basis of size (i.e., there should be at least several departments within the organization with a sizable population present so that silos could be an issue) and on willingness to participate. Table 2 provides information on the participating organizations. An information package was compiled explaining the purpose and set-up of the research. This package was sent to the main contact person at the participating organizations, together with a link to the internet-based questionnaire. The organizations themselves selected potential respondents on the basis of the guidance that we were looking for responses from a cross-functional sample of people from across different areas of the business, as well as different grades, and including as many people as was possible and realistic. Confidentiality of the data was guaranteed as the data entered by the respondents themselves were directly collected in the database of the HPO center. The respondents were asked to rate the statements on a scale ranging from 1 to 10 to reflect the extent to which they thought the statement applied to the organization and the department they worked, with 1 being 'strongly disagree' and 10 being 'strongly agree'. The authors had regular contact with the contact persons to inform them on the response and to discuss reminders for the participants. In total, 869 completed questionnaires were received.
Research Results
The HPO questionnaire has been shown to have high internal consistency and has been validated repeatedly to consist of five subscales. Given this previous knowledge we chose to average the relevant items into these five subscales. In keeping with previous findings, the internal consistency of the HPO subscales was high ( Table 3 ). The silo-busting questionnaire was a priori subdivided into five underlying constructs (Table 1) . Internal consistency per factor was assessed with Cronbach's alpha. In cases of high Cronbach's alpha, the items were averaged to form each factor. The fit of the overall silo-busting model was assessed by means of a confirmatory factor analysis. Internal consistency of the silo-busting factors was high (Table 3) , and we applied data reduction by averaging the items per factor. The collaboration results questionnaire consisted of four items and was a priori assumed to consist of one underlying factor. Just like for the silo-busting questionnaire, internal consistency of the single underlying factor was assessed using Cronbach's alpha. Confirmatory factor analysis was performed on a model consisting of one latent factor, to which the four items were loaded upon. Internal consistency again was high (Table 3) . For all subscales, average variance extracted was computed as a measure of convergent validity. Overall, the scores appeared to be high (Table 3) with two factors scoring slightly below the 0.5 cut-off. We also performed confirmatory factor analysis (CFA) for the silo-busting (SB) and quality of cooperation (QC) measures. Model fit was good: the Tucker Lewis Index (TLI) SB = 0.89; TLI QC = 0.996. To get better insight into the relationship between the HPO factors and collaboration results, the averaged HPO factors were entered into a structural equation model (SEM) in which the five factors loaded onto the collaboration results factor. Similarly, the relationship between the silo-busting factors and the collaboration results factors was assessed using SEM. Items per factor were averaged. Analyses were done in SPSS (version 24), and SEM analyses were performed using maximum likelihood estimation, as implemented in AMOS software (version 23.0.0). The SEM analysis showed that three out of five HPO factors loaded significantly on collaboration results (Figure 1) , with all loadings being positive. The analysis also showed that all silo-busting factors loaded significantly on collaboration results. It should be noted though that the standardized regression weights of some factors were rather small. People reward and development and values had the highest regression weights. All loadings were positive. In Appendix B (Tables A2-A5) , the detailed outcomes of the SEM analysis are given. As theoretically predicted, all five silo-busting factors showed positive correlations with collaborate results. Figure 1 shows that silo-busting factors values and people reward and development have the strongest relations; as a consequence, organizations should pay particular attention to implementing the characteristics underlying these two factors. The combination of these two particular silo-busting factors indicate the strength of the saying "putting your money where your mouth is"-promoting internal collaboration by making it a key value of the organization, but being sure then to reward people who actually show collaborative behavior [42, 43] . Figure 1 also shows that three of the five HPO factors have a direct positive influence on the collaboration results factor. Continuous improvement and renewal can basically only be effective when people collaborate on process improvement and innovating new products and services. Thus, being successful in continuous improvement and renewal has to mean that there is successful collaboration in the organization, which has to show in the collaboration results [44, 45] . Regarding employee quality, a continuous improvement mind-set in people is needed to adapt an organization for collaboration and to actually show collaborate behavior [46, 47] . Employees need certain qualities in order to behave in a collaborative manner and to be successful in adapting the organization and its IT systems, such as in wanting to accomplish extraordinary results, being resilient and flexible, and wanting to work in collaborative partnerships. Finally, a long-term orientation in the organization entails that this organization maintains good and long-term relationships with all stakeholders and is aimed at servicing the customers as best as possible. These two characteristics convey an attitude of openness and service-orientation to other parties, in this case, other organizational units, which helps to increase the inclination to collaborate with those other units [44, 48] . HPO factors management quality and openness and action orientation did not show significant relations with collaboration results. This might have been because these HPO factors contained characteristics that mainly relate to the (individual) relationships between managers and employees in an organizational unit.
Silo-Busting Scores of the Participating Organizations
With the factors of the silo-busting framework identified, it was possible to calculate the silo-busting scores and compare these with the HPO scores and collaboration results scores. Figure 2 shows the average silo-busting scores of all participating organizations, plotted alongside the HPO 'target' score of 8.5 . Previous research has demonstrated that 8.5 is considered to be an appropriate threshold for organizations to reach in order to be deemed an HPO [15] . Due to their strong correlation, we have also applied this threshold of 8.5 from the HPO factors to the silo-busting scores, meaning a score of 8.5 or above would be considered to indicate a highly collaborative organization.
With the factors of the silo-busting framework identified, it was possible to calculate the silobusting scores and compare these with the HPO scores and collaboration results scores. Figure 2 shows the average silo-busting scores of all participating organizations, plotted alongside the HPO 'target' score of 8.5 . Previous research has demonstrated that 8.5 is considered to be an appropriate threshold for organizations to reach in order to be deemed an HPO [15] . Due to their strong With the factors of the silo-busting framework identified, it was possible to calculate the silobusting scores and compare these with the HPO scores and collaboration results scores. Figure 2 shows the average silo-busting scores of all participating organizations, plotted alongside the HPO 'target' score of 8.5 . Previous research has demonstrated that 8.5 is considered to be an appropriate threshold for organizations to reach in order to be deemed an HPO [15] . Due to their strong Average silo-busting factor, HPO, and collaboration results scores for the individual organizations. Figures 2 and 3 show that the participating organizations, in general, achieved mid-range scores on the silo-busting and HPO factors and did not yet meet the threshold of 8.5. Looking at Figure 3 , on face value, there seems to be a relationship between the HPO, silo-busting factor, and collaboration results scores. To investigate this further, we first categorized the organizations into three groups according to their HPO scores: higher (HPO score >7-organizations J and K), mid (HPO score between 6 and 7-organizations C, F, G, H, and I), and lower (HPO score <6-organizations A, B, D, and E) performers. Then, we calculated the HPO, silo-busting factor, and collaboration results scores (see Figure 4 ). In the silo-busting framework, there are three 'systems' (HPO, silo-busting, collaboration results) and Figure 4 shows that these systems more or less move in the same direction-when the HPO score is high, the silo-busting score is also high, as is the collaboration results score. This means that higher HPO scoring organizations are also better in applying silo-busting techniques and thus they have more success in collaborating in their organization. To test whether the noticed differences are significant, we compared companies scoring low on silo-busting ('silo companies') with companies scoring high on silo-busting ('non-silo companies') with regard to their HPO and SB measures. For grouping, we used a median split, which meant that five companies were included in the silo group, and that six companies were included in the non-silo group (on the basis of their silo-busting score, a high silo-busting score meant that the organization was included in the non-silo group). Because the sample sizes varied strongly, we computed Mann-Whitney tests to test for differences. There were clear differences noticed between the two groups, with-as expected-the non-silo group scoring higher than the silo group (see Table A6 and Table A7 in Appendix 3).
Conclusion, Limitations, and Future Research
The main research question dealt with in this paper was-Is there a relationship between an organization's strength; its focus and effort on silo-busting techniques; and the quality of organizational learning, knowledge exchange, and internal collaboration? The research question was addressed by combining theory on high performance organizations with silo-busting techniques that can be found in the literature, as well as employee perceptions of internal collaboration, all in one questionnaire. This was then applied to a sample of mainly large organizations. The research results showed that there was a clear positive relationship between the application of certain silo-busting techniques by an organization, the extent of organizational learning and knowledge exchange, the quality and outcomes of collaboration, and thus the overall internal strength of the organization. Therefore, this research has contributed to the existing body of theory in this area by developing a silo-busting framework on the basis of both theoretical and practical data, which fills a gap in the current literature. At the same time, this contribution forms the starting point of more in-depth academic research into the topic of silo-busting and collaboration, which is highly needed (see Section 4) . The research also offers a practical contribution to management and organizational development thinking and action-taking. Organizations and their leaders can benefit from these practical, yet academically-robust, insights into how to lay the organizational foundations for effective silo-busting In the silo-busting framework, there are three 'systems' (HPO, silo-busting, collaboration results) and Figure 4 shows that these systems more or less move in the same direction-when the HPO score is high, the silo-busting score is also high, as is the collaboration results score. This means that higher HPO scoring organizations are also better in applying silo-busting techniques and thus they have more success in collaborating in their organization. To test whether the noticed differences are significant, we compared companies scoring low on silo-busting ('silo companies') with companies scoring high on silo-busting ('non-silo companies') with regard to their HPO and SB measures. For grouping, we used a median split, which meant that five companies were included in the silo group, and that six companies were included in the non-silo group (on the basis of their silo-busting score, a high silo-busting score meant that the organization was included in the non-silo group). Because the sample sizes varied strongly, we computed Mann-Whitney tests to test for differences. There were clear differences noticed between the two groups, with-as expected-the non-silo group scoring higher than the silo group (see Tables A6 and A7 in Appendix C).
Conclusions, Limitations, and Future Research
The main research question dealt with in this paper was-Is there a relationship between an organization's strength; its focus and effort on silo-busting techniques; and the quality of organizational learning, knowledge exchange, and internal collaboration? The research question was addressed by combining theory on high performance organizations with silo-busting techniques that can be found in the literature, as well as employee perceptions of internal collaboration, all in one questionnaire. This was then applied to a sample of mainly large organizations. The research results showed that there was a clear positive relationship between the application of certain silo-busting techniques by an organization, the extent of organizational learning and knowledge exchange, the quality and outcomes of collaboration, and thus the overall internal strength of the organization. Therefore, this research has contributed to the existing body of theory in this area by developing a silo-busting framework on the basis of both theoretical and practical data, which fills a gap in the current literature. At the same time, this contribution forms the starting point of more in-depth academic research into the topic of silo-busting and collaboration, which is highly needed (see Section 4) . The research also offers a practical contribution to management and organizational development thinking and action-taking. Organizations and their leaders can benefit from these practical, yet academically-robust, insights into how to lay the organizational foundations for effective silo-busting and thus better internal collaboration. In turn, as shown in our earlier research [37] [38] [39] [40] [41] , this improved collaboration will increase the chances for organizations to become high-performing ones.
The present study has some limitations. Firstly, all data were collected using questionnaires, opening up the possibility of response set consistencies. Secondly, all data were collected at one point in time, that is, the study was cross-sectional. This implies that further research is needed in order to address the issue of causality. Research using multi-wave designs can provide more specific information about the stability and change of the variables, and about cross-lagged relationships, compared with our cross-sectional approach. Thirdly, we did not include control variables, such as organizational tenure or hierarchical position, in our research model and subsequent analysis. These might have influenced our results and could therefore be incorporated in further studies. Fourthly, further research is needed to investigate the extent to which our findings generalize to other occupational settings and/or to other countries. Nevertheless, we think that our results are noteworthy and provide good challenges for future research and cross-validation in different settings and countries. Specifically, future research should replicate this study in different types of organizations in different countries. It should also include longitudinal studies into how the silo-busting factors and characteristics can be shaped into tangible actions and whether these indeed increase in a lasting way the level and quality of collaboration and thus organizational performance over time. 
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Appendix A. The HPO Factors
This appendix lists the 35 characteristics of the five HPO factors. 28. Employees are trained to be resilient and flexible. 29 . The organization has a diverse and complementary workforce.
Long-Term Orientation
30. The organization maintains good and long-term relationships with all stakeholders. 31 . The organization is aimed at servicing the customers as best as possible.
32. The organization grows through partnerships with suppliers and/or customers. 33 . Management has been with the company for a long time. 34 . The organization is a secure workplace for employees. 35 . New management is promoted from within the organization.
Appendix B. The SEM Results
This appendix provides detail on the results of the SEM analysis. The TLI indices of both SEM models (SB→QC; and HPO→QC) were good (>0.98). 
